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VARIATIONS IN ICE CONDITIONS IN THE NORTHERN SEAS

V. &. Nazarov
Cand Geog Sci

The USSR has the most powerful icebreaker fleet in the world and occuples first
place in ice exploration from the air. However, ruccess In ravigating the northern
seas deperds not only on the technical equipment of ships and alrcraft, hut Hc s great
extent is determined by the changing ice conditions of these Jeas.

B2

In a majority of cases, & mar is u!*staken If, in determining a »lan of action for
the .fykure, he assumes that tomorrow will be the same as today. From his experience or
a number of years with heavy ice conditions in the Kara Sea, in 1837 Academician K. Ber
called that sea "the ice cellar.” In the years immediately following, there was little
ice in the Kara Sea, and Ber had to change the definition to "the celler in wlich at
the end of the summer there remains no ice.” Thirty-five years iater A. Pelerman mude
another mistvake. In 3 from an impression formed duriag years which were favorable
wvith respect to ice c itions, he concluded that the Kara Sea was navigabie for a
period of 5 monthe. At present, with a powerful ice breaker flect and excellent aerial
reconnaissance. ships navigate the Kara Sea not more then 4 monthe, end as & rule 2 or
3 months. Therefore, Petsrman was mistaken in his opinion.

What variations do the ice conditions in the northern seas undergo, and what rule
can there be which would make it wossible to predict conditions for navigation on these

seas?

To answar this question, we examined the reglons and seas for which there are
numericel data on ice research, for example, the regions of Newfoundland, the Baltic
Sea (in the Xronsiadt area), Davis Strait, the Icelaad region, the Bering Sea. the
White Sed, the Kara Sea, tho Laptev Ses, the Bast 8iberian Sea, the Chukotsk Sea,
an? the Tatarskiy Straits (the region cf Zhonkiyer lighthouse).

Results of the investigatioa permit us to assert that each of the regioms wrich
we examined shows variations in ice conditions, indigenous only tc the given region.
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While investigating the varistions in ice conditions in t ese regions, we did not
discover a constent reduction or increase in ice conditicns in the series of years studied.
\ The years with heavy or light conditions occur pericdically. Such periods vary in

’ length for each: region.

Newfoundland regtoh -~ 24 .. 25 vears.
Icelend -- 9% - 100 years, with lesser intervals of 9 - 10, and b - 5 years.
Kera Bea -~ 100 years, 9 - 10 years, and 3 3 years.

Chukotsk Se& -- 9 - 10 and 4 - 5 years.

For the peas of the nomthern coa roufs, in yhich o lnclude Lhe Roaa, e Lupiey,
the Bast Siberien, and the Chukotsk Sees, a 10-year recurrence period for heevy ice
conditions is characteristic. For example, in these seas heavy ice conditions were
observed in the years 1926, 1936, and 1946. TIn the Baltic Sea and the Tatarskiy Straits, . : ;
heavy ice conditions occcur every 2k -~ 25 years. o ) J

The varistions, ‘ndigencus to the separate reglons, do not coincide with the
variations common %0 ald the ncrthern eeas or groups of seas.  For example, variation
phases in lce conditions 1n the reglons of Iceland, the Barents, and the Kara Seas do
fiot colnclde with the varilstions in the Newfcundlend region and %he Davis Strait.
Opposite trends are also noted in other regions.

8. Light ice corditions in the Kara and the Laptev Seas coincide with heavy
conditions in the East Siberian and Chukots.. Seas.

b. Light ice conditions in tue Baltic Sea coincide with heavy conditions imn
the .atarskily Stra.ts.

Examining the variations in ice conditions in tha northern smas, we observed a
distinct division according to areas of oceanic influence snd, moet prominently, according
to atmospheric cirewlation tver the Atlantic and Pucific Ocecns.

With simultaneous accumulation of heat (that is, durirc the rise in intensity of
atmospheric circuiation) in the northern parts of the Atlantic and Pacific Oceane, ice
conditions are reduced in a group of seas from ths Bsltic to the Laptev inclusive.

On +the other hand, they are intensified in a group of seas from the Eaet Siberian Sea
to the Tatarskly Siraits. Conversely, the lovering of heat reserves in the northern
parts of the oceans affects the intemsification of ice conditione in the group from the
Baltic to the Laptev and the reduction of ice cenditions in the group from the East
Biberiaen Sea to the Tatarskiy Straits.

hccordingly, the system of variestions appears as follows:

. 1. With the reduction of ice conditions in the seas from the Baltic to the Laptev,
ice conditions increase in Davis Strait and in the Newfoundland region.

2. At the same time, ice conditions in the sees from the East Siberian Sea to the
Tatarskiy Straits increase, wkiie along the coast of Alaska to th~ Beaufort Sea they
are reduced. .

The first group of geas we treat are in areas influenced by the atmospheric circulation
nver the Atlaatic Ocean; and the second. in aress influanced by the atmospheric circuiation
over the Peoiric Ocsan In the ap  “od diagram, the aress with simmltanecus reduction of ice
comditions are marked with s minus : . the areas with an increase are mavked with & plus
sign. The position indicated Fow arcss with heavy and light ice ronditions corresponds
to increased accummlation of heat in the regions of the North Atlantic and the nertherm part
of the Pacifioc adjoining the Arctic baein; therefcre, t¢ ths increased flow of air wasses
in directicas indicated in the 1lldstratiom by comntinuous hoavy lines. With decresased flow
of air masses in ths directions indicated the signs foar thy areas with Lsavy and light ice
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toniitione are reversed. Therefore, ships passing throngh the northern seas from the At-
lantic Ocean to the Facific or in the ‘op'pwi'te directiom, enconnter the same quantity of ics.

Furthermore . an investigation of seasonal variations im ice conditions in the
aorthern géss dlsclosés corresponding minime dand maxima in the comiitions for different
geogrephical regions. The maxima 4nd- minimd dn the Newfouudleand : area ,Iceland, and in
the northern fes ldne are found to otcur at the same tife ~- maximum in May, minimum 1n
September - October. HOW can one explajn the coincidenze of maximum and minimum ice

conditions in different y#gioms of the polar basin?

Tre angwer to that question lies in the results of caleulations on the drift
rate of ‘ice in the region of the strait between Spitzbergen sni Greenlsand, the work
of' e Grifi slation ‘Forin Foie’ and toe expedltion.on the icebreeker Sedov. On the

basis of these ‘ralcilations, and tsking irito dccount the: gradicnts of stmospheric presgure
.for ‘Spitzbergen and Greenlurnd, the annual pattem of variations in the ra’ce of ‘ice

drift and the annusl mean ice drift in the strait were calculated. (The gra,d.ient is a
change ' of any quantity. per unit of length A pregsure gtadien+ is ‘& change in the
atmospheric pressure on the purface of earth, relative to degrec of latitude’ )

Fron the calculationa, 4t .was found ihast e shift.of the ‘ice in the Arctic basin
ofcurs; -on’ anl AVETage; over I to Seyear periocds. This may serve es on explanation for

the varistions in.ice conditions in the Greenland Sea and the Chukotsk -Ses in” periods

of .4 to'5 years:

A study of the resulte of wind observations on Dickson Teland ehéws that the winter
type of monsoonal circulation (that is, winds biowing off the coast into the rolar basin)
depends on the sudden increase in the outflow of ice from the polar basin through the
strait referred to above, in September and October, and contributes to the recession
of the ice toward the north in the border seas of the Arctic lesin. Aerial survey of
the ice in autumn disclosed tnat the old ice which fills the seas in the navigation
period recedes to the north, end often is completely absent at that time In the sesas

of the ncrthern sea route.
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Diagram of Areas With (Simultanecus) Light (-) and Heavy {+) Ice
Conditions in the Northern Seas
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